In hybridoma cultures, deprivation of any single amino acid leads to apoptotic death, which is suppressed by the expression of the bcl-2 gene.
The transfection of murine hybridomas with the apoptosis suppressor gene bcl-2 has been reported to result in the extension of batch culture duration, leading to significant improvements in culture productivity. In the present study, the effect of deprivation, individually, of each amino acid found in culture medium was examined to characterize the chemical environment of the culture in terms of its propensity to induce apoptosis. When cells were deprived of each amino acid, individually for 48 h, the majority of cell deaths in each case occurred by apoptosis, with essential amino acids being clearly most effective. For nearly all the amino acids, the viability of the bcl-2 cell line cultures was greater than 70% after 48 h, representing a substantial improvement in viability over control cell line cultures. Time course studies revealed that the induction of death could be divided into two phases. Initially, following the deprivation of a single essential amino acid, there was a period of time during which all the control cell line cultures retained high viability. The duration of this phase varied from 15 h in the case of lysine deprivation, through to 40 h in the case methionine deprivation. In the second phase of deprivation, the cultures exhibited an abrupt and rapid collapse in viability. The time taken for the viability to fall to 50% was similar for each amino acid. In every case, the duration of both phases of the bcl-2 cultures was considerably extended. Specific utilization rates were increased during the control cultures relative to the bcl-2 cultures for both the growth phase (ranging between 2% and 57% higher than the bcl-2 cultures) and the death phase (ranging between 172% to 1900% higher than the bcl-2 culture).